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(57) Abstract 

Gene therapeutics to be used in treating diseases showing sensitivity to gene therapy, characterized by containing as the active 
ingredient an efficacious amount of a functional substance which has a function of having an affinity for a virus containing a gene usable in 
the gene therapy and another function of having an affinity specific for a target cell with a need for the gene transfer, or an efficacious 
amount of a functional substance which has an affinity for the above virus and an efficacious amount of another functional substance 
which has an affinity specific for the above cell. 
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tiTb*5C^^J;.i9, v^m/££ft-tv^V\, 
hnr)^;V7 (Replication Competent Retrovirus, RCR) #Sfct|3S LfrV^w <t 
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>\ mMmmmw, mm, m^mmrmm^bm^^m 

*m^&^m<Dm<Dmm&m«%m%)j&ftb vx^m-fz r ^ £#^-f-5» 

*7t, *mw(Dm2(Dmw(Dfemm\z.^^x, mmm^mmm^mm^^ 
v-ftj-y, ttmrnmrnffifc, mm, m.iKitmisi.mm^bm^n^mm^ 
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* k t tttfgft & ifi^ a > ^ shir $ n s mtmmw m &x &> % mmm* 

83 © Iff 4 (Dig ejl o v n-c , £ -Y /v* (cUf nte&^-f- § a 
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15 -&mm% 1x1^2 (omwoifrmM, m 3 x«n 4 (Dmm^m^mm^m, 
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mum t &mm-tz> ^t\z.x <o , ^^xmm^-mA^n ? mwmm% s * km 



*iii"cii, ±fcftxwfomm^&B^mAtstiz>mm*fc, mm*-?**— 
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VJW<? Kiff ASftSJUH^fii, ^fWi?W»^}c:agA-r5 r £ 

o i 5 J&lc MjS b T v ^ S 9 9 ST ft ^ — K-f 5 % <D (Dm, 

WO 9 4/0 2 6 1 0-5§-#BSJ s tg^iH^, TV^-feV^ 
y^if/A, 7^/^/7^-7- (#iJ?L«\ WO9 0/1 3 6 4 l-^#flg) 

^H^HBi!SiimH-T> vi3 7-yy % jKy y^y^fc^ boats 

tttfcK t «6t g w ^ mm tamt, m * « x y s tttg&feff 
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must <Dmmvk%^&m&x«hz> 0 ^.wm^m-r^mtmrnw^mwrnm^ 
wmtommx^, ^n^nmi^mA^^n^ ^t&x%z> 0 
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<£ < ae^- &m Air r^ffi -e & 5 0 * , 7 ^ = v b ytitfe?-* A 

v^-r— TVl' • • /Wt-jr^ h (J. Biol. Chem. ) f2 5 6t, |72 

7 71 (1 9 8 1^) „ i/^—f-jV • • iryV • /M^n (J. Cell. 
Biol.) ,110 I449I (1 9 8 6f) x v^-TVV • ^7 • -fe/V • 

20 /W^n-^— s |10 5#, 14 8 91 (1 9 8 7^) ^IBifcOTJ^ J; ot\ 

fFl5, 1 9 8,4 2 3#fc|S«fe0^r«fefc«J;»5 N il&gULD N Agffi LTft!3t 

ttf7^7'p^^^77^ > K ^J^L«\ ffjftcDCH- 2 9 6 (Ubo^ 
25 ^v) > *5«fctm-2 7 1 , H-2 9 6, C H - 2 7 1 ^<D,ffi#|;tzK U ^7°^ F\ 

ftt^rn?) 75fe« r w#rFf-P^^IE«fe £ v > 5 0 :tib©7 

i # 3 %-<DmMmm^JiM&m%±ifajL^TM&. mmvm m ferm p - i o 

721 (H - 2 9 6 ) (J^^te 0 : TO 1^ (1 9 8 9^) 5^120), FER 
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M BP-2 7 9 9 (CH-271) (W^Wt 0 : 1 ¥ ( 1 9 8 9 #9 5 
120) , FERM BP-2800 (CH-296) (JK*f£B : TO 1 ¥ 
(1 9 8 9^) 5^120) 4o<£OTERM BP-2 2 6 4 (H-271) 
CDKtSFK 0 : l¥ (1 9 8 9^) 1^300) <^f£##-<Z> & £ T^te&H 

So 

#!lxJi, ±&<T>-7 ^-fxi*?^???* >- bC05 CH-2 9 6, CH- 
2 7 1iiVLA5t^tSy^>K^, *7c, CH-2 9 6, H-2 9 6iiVL 
A4{ltn!)7y>'K^fLTl5^ ^mVLA5, VLA4OTt5H 

-im§„ fiajx.fi. mm<Dtctb(Dmte? b Lxn&mtiAte^- (hsv-tk 

fe^^iAts ^xjf^m%&<D%zmm&$:m.frs tf^&mm&itx t> j; 
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20 AtSrtmSo 
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V) Sh f gm&mtl&mmzlig.~$-Z> 0 mm^mm (mesenchymal stem 
cells) ©J;5i:t, *KH\ ^ h n— *mfo^<Dfti\tt 
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M V i V \, J; 5 tt, ^ *jKlti»flBlt^^!l * ^ K «fc 5 

■CIS. 
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^J^I^t^nSW^OiMAl B^»9 10Mg~2 0 0mg/kgt' 

l r t a < , * 7t -e ^ & £ ^ # us & r> ^ & ^pf - § 

m (stem cells) , 5£lfiL«, &8ftfffl&ti5&1$mR!&s S§*lfflJI^ 

3&fn.#«, 5KffijfiL#«eja, mttshwmm. m^msk^mm, mmm^mm. 

JB$&ffl#3, 7°7Y^r-i'7/W- v^ — A • -fe/V (primordial germ cell) „ 

us, tmmjfo. hhf-, cd3 4+«, c-ki t+mm, # 

f£t£3glw\]!«ffll^ WffiatlkfflMfla, ^«^ji«fflfl&, y ^3»r» N 

MS^b^Sitfe^Sr^-rS^O^fct) , #fl;if£, ADA (7f;^ 

(*H#f^#^-5 3 9 9 3 4 6^##M) -^rf— >^#|CD 
itfe^^^rtb^fcfcSo -©fib, 0fl*.tf, ^V^eiL^(D?^^^$ti-6 
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tl/tl^S [D-^oi^;^ I2 5 6t, I1 5 5 0-1 5 5 2I (1 9 9 2^) ] 0 

Zbl^ A I D s ^ifi^Iife^ i: o T L J; 5 ^Stt^fcfrfrftTv^o 

^^^t-tt, AIDS <DJW*.MX<fo 5H I V (t hM^il)^/^) (Dm^ 
X.S3\ v 5 -^— • • r>-f p a v 5 — % ^6 9t, H4 045~4052K 

(i9 9'5¥) ] o *mmz£%M&mmw&mt3:mfc+mAn, ±^<dxo^ 
*5v ^r^t»ttfm^ ktifcv \ 



15 HJfi^J 

mmm 1 

(1) 8l^©C3H/HejT-)^ ( B # S L C *t J; «5 J»A) EPHA 
20 -5I4II1 i^^^r— • ^f-f^ H2^ 18 7 6-8 8 21 (199 

6) ) {C.fcoTjg^ftfck hADAitte^ (hADA) ^ffSPGK^ 
^-efcSPGK-hADA^^- (*^-r- • M2m. M8 

7 6-8 8 21 (1 9 9 6) ) , RtfMMM 2 ldfE*fe<D U h u**?-l/&ktm& 

25 2#, 18 7 6-8 8 21 (1 9 9 6) fct£V\ ^^A-^^C&tf^ff 

iA^Wct hADA c D N A©M^lf5 r i i ^ M Lfc„ -f-ft*? 
~hs v^ai||!S^(Dt hADA^y/^f^^ft/Pn^t^ 
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(2) t-< yfv AMia 5 9 y ©«MAti«w©M(a 

oTl/ ha^^fyi P G K — h ADA^^ — ^S-^-L-fc"^ ^ X [•! jol/ ^"Cx t 
h AD A cDNAcDf§9L£?ftfgLfc 0 ^flC^^^-efit hADAttiffi^ 

5 

n»y 2 

l^n^^ (CH-2 9 6, ^@5t%ti^) & 2 m g /m 1 £ ft 5 J; 5 
M/KKiMPLfctJL Mt&K-eWliL, M^MLfc. 

10 ^Jfefli s H L 6 0 £ f - * /M-ffl V ^cfcMS^A 

/f y^f KCH-2 7 itt«T^i-^i-i^M^b7t 0 irf£iDib, ±m 
Ms Escherichia coli HBlOl/pCHlOl (FERM BP-2 7 9 
9) £JHV\ m^itfFf 5, 1 9 8,4 2 3^«fcfE*fcP:#fe"T?*&*U 
«9 CH - 2 7 1 £#fc 0 
15 t h 6 jk#!»H L 6 0 ( A B *mmt± «t t» J»A) £ 1 0 % 4? ? v'^jfiLff 

(FCS : /W^-^-T #M) ^r-a-tfD-MEMigjffi y ^ # 

-*±M) 2 X 1 0 6 eel 1 s /m 1 £ fc5 «fc 5 fcWKLfco lfHM« 1 
m 1 i:*HMl o o n g/m l o^hn^^fy™ (%.mm±M) *fcte± 

20 2MtLfc 0 

_tffi©«^ 6 . 2 3 X 1 0 e c f u/m I (D Enhanced green 
fluorescent protein (EG F P) m.fc^F%:1&~o^ = f> n tf 5/ ^ ^ p r>^ /p^, 
^^[pLEIN (^nyf^ltS) : GPE-8 6» (ATCC C 
RL- 9 6 4 2) ^ttfflLtig] Sr^tf^M 1 0 0 n l£r» U 5%C0 2 

#Bia* 1 0 % FCS £r"airD -MEM^lt 2 HJit'fri5fei£ U 
#>ofc<>-f^;^^ — «9 I^V^^to m'bffimtk, 10% FCS^tpD- 
MEMitl 1 m 1 WK$SLfc 0 

r 5 LtitiXfcHL 6 OjftHJft (2 X 1 0 6 eel 1 stiS) 2 X 1 0 5 
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cell H^GDN I H/3 T 3M (ATCC CRL-1 658) ^tLt 
*5V^c6^»l§*ffl7V~ h (7 7 /^« ±\zmx.fr 0 Z.<DMfa&5% 
C0 2 4^^^-^<-^-^, 3 7°C-C2 0f^y^^Kfc o #31^ :7V 
— h«#L-CV^N I H/3T3M£H]IfcU FACSVantage (-< 
5 ^hyfV^V^lS) SrfefflLfc^n— ^ hp? MJ— CS&iEig^ 4 8 8 n 

m, fM|5 1 5-5 4 5 nm) 1 1 9 EG F P WBMIf^m\ 3tte 

(^«^;*h- 5egf p^mmftm^) &M-mvtc 0 mmm$k* 

m i ^-f- a 

Ml K^&ftSJ; OK, HL6 0ilJjg(Il/fn^^^ (CH-2 9 6) &m 
10 ^Pbfci^-CO^^TiCJfeG P E + 8 6/EGFP U h n >7^ /l*-*^ * — E 

gf pmi^(Dm^Mmm^n, mi^mA^m^^x^^^t^^tit^ -r 

tefr-h, U hP «?>f Av*^* — j&S^ h n^^fy^UHL 6 0«}::®5i 
»i i t) 5 N I H/ 3 T 3 lWiSl:ij£ ov^-elSW 

fc^lcio-C^ti^/^^fctb^r t ^/£^^o/t 0 r<D£5^ ^ho^^f 

20 l/^VLA4t:#f5^>K (CS-1) £^ LTV^tfM^U CH-2 7 

1 0)^5 !J KttH L 6 0 "C1»?i,*©^g;VNV L A 5 ^^-5 & ©"Cfc «9 % 



5 X 1 0 5 c e 1 1 s cDjfct : F*3&&BJ& (HUVEC : ^ >f ^ }±J; D 
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If A) %^ir& 2 0 0 n 1 OD-MEMifi ('W^^-f ^#*--tfc$!L 1 0% 
©FBS»LTtffl) tUMl 0 Oju g/m 1 ©H^n^^f 

_LiB0>*IM&lc:, 7. 7 5 X 1 0 6 c f u/ml©GPE+86/EGFPl/ 

3 7°C-C3 O^-f^^- hLfc 0 ^^^-h^ HMlO% FC 

^r^DI^V^Co ^Mif^, 10% FC S^tfD-MEMigife 1 0 0 m 
\\Z.mmL-tLo ±f2©*feiai)IMLfcHUVEC (5X10 5 cells 

^5 00/il^RPMI 1 6 4 0fi (^t^^^^-ttl, 10%© 
F B S ^ttLTftl) 12 1 ( 1 X 1 0 5 c e 1 1 s tBS) 

(jKB^mm&x <omA) ts^-u 2 47t^°i/-h (77;^^) ^l 

/Co r©«^5%C0 2 ^y^ra^^-t N 3 7°C-C4 P PfQ-Y I'^a'*— h 
^rL 1 2 1 OM^tj^TV^O^^tLfco -©-W^HUVEC^ 

li 2 1 0 mm^tt i,xm^m^^xi^^tmm^tfj:otc 0 hu 

VECcDjUH^L 12 1 0»MEGFP|^*f5tWi$^ 
>-^»-fr-f ^JilB^^^trofc^ro-Cfi, L 1 2 1 OlWHUVEC^ 
Ki©:iJ: "9 , HUVECi l^hP^^fyoJ; 5Mfgtt#i«i^ia^ 

HJI^I 5 x&lI^&M©*- 3: 

Adenovirus Expression Vector Kit (S?@3ir 
#M) ZtiEm L, 5/ h L a c Z itfET-^iT-f-S ^ V h a -;K7°^ * 

5 KpAxCAi La c Z^|I^^|it7f; ^/^^-AxCA i L 

^■7)V^-^ MdgtLtHUVECt, _bfS(DT^V W*^^-Ax CA 
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i L a c Z «rm. o . i. =10 "C^^*Jg*^Mbfc 0 3 0 

M^lfiUKLL a c Z-HUVECi: L^c 0 

1 X 1 0 6 f@(D^^£ilf|^M«tfcMe t h-A (ffi-fbW^SBf 
J: t>3>8& RCB 0464) £sc id mouse (0^ uy%t& V) A 
5 m ^TicS«Lfc 0 Wf5 0@t2Xl 0 6 f@ti^©La cZ-HUVEC 

mjr±^hnzmm imstzt) &£xfi&wam (im mm. >tm. mm. 

ffi) SrflSfflU WHfMX-ga 1 (^fiitfrM) <H&/BbTlfe£U L 
acZ-HUVECOlftlt^fc, £fc, ftffiLtLa c Z-HUVEC^ 
10 Lac ZJte^WbTV^SitSrflj^i-Sfcfe^, KJNBJia©— $PSr-r^^^<Z) 

nii 0 ^v- h_h-c*«u ±fB(7)M^, «mt m ^mi-x- g a 

1 T^feb/Co 

h_b-Ci#*b/cL a c Z-HUVECttX-g a 1 iaott<^**), 
Lac ZJtte^Srifcjtb-CV^r £riSffit§B&ftrt: 0 ^l±S§tLfctt^J:«)^(c: 
15 ttX-ga lMiaotf<^5W^^t ttMtfilfMfgR 
ffi^^o-C«l^iJ:W<Jfe*SlfMfe^btb, ^Jk^lfPfi^ L a c Z-HUVE 

c«bcv^r t«m^tLfco £ b\amm<D—mzi>w<%kHzm±fc& 

20 EJLh«fctK HUVEC««fl lfilW$r£gM£^ (Djt^^Ai-*5V>T 



SH_hcDflJ^(0Brtl'|4 
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ts jfc <o m m 



<zw-*y i i *££iBi& «i#i3«Sif?gH^\ =9—^^ 4?y y v^fc 

7. i lt, ik^rt^^is, j&mtojfo, &skmm&, mftfcmm. 
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frbmtfLtsnzmmvkwwx-fozm&m 8 ~ 1 0 »v vr*u&> 1 TOm©*^^ 

1 2. liftoff t Lt, ^6^«{-#^^^Ptt^*-f-5«^^M-f-5 

tt^ii 1 1 mm<Dmfc^mmm 0 
1 3. mmmntvx, skw^ikmm, *&mmm, mfo&mm, mftfemm, 

s ^ifntt^r w-r 5 mum t &^-f z> mmmcommmmw &m 

17. #W«^#^^SIWi^^i-arM^^ WMfott©^^ 

mm &m<D, Mftmm vn$m&j Km mz^-t 3 mm^mm -tz> m 
j&m 14-17 (D\,^~mfr 1 mmm^mfc^-mmjimo 
1 9. mmmmt^x, mmmmr-mm^mm^^-t^mm^rn'r^ 
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^#ttii-^it^i2 1 mm<Dm.B*imj?&o 

*fc«^^t^tl^^lRi^^^31^§^»titt#)®T*fe?>f»^:iS2 1 X« 

2 4. «6tim^#S^^SifPtt^^ri-6»»®^^ ^^)«Hfntto^ 

^hmiRtstL&mm^w^fo&m^m 21-23 v-ma* 1 mm^m*^- 
a i -t- 5 mmm& i^mm ^mam & 5 mm& t^-r^^m 

leftist M^«ii5SH^, 35-^^ ^yy^ifc 
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2 8 |B«©ffiffl 0 

30. mmmizwm#)temuvk%^-fz>mmmK mwwmmm(D$i/^ 

5 mfc£ti%mm&m«&mx»&z>m$:m 27-29 cD^-ma* 1 iifE«^ffl 0 

31. shmftBimm, i&mmm, mikmm&, nmmm, ■wmnm^hmn 
^ixs m& &&<d, mmm ^<&m*j tewmvkfr^c-tz mmmmw -r&m 

im, 2 7-3 0 (D\ ^-Ftlfa 1 JSffitcCDOTo 

33. migt»wi:bT, ifeWrt^M, m^mm, m^mms, 

-wmmmfa bm$i £ ti z> mm ^mm-r z> tmm 3 2 tsi^gfflo 

4 tt^-n b £ iMft ft <b 31^ $ fi^mm\m^h 5 it 3 4 x« 

3 5 |B«©^ 0 

37. mmmmm^wm^%^ir%mmm>>m>, mmmmmk<D$ 
-frj h^4>, mmmmmm*, mm, ^MtmRipmm 
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